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8QDPHGLGDGHHÀFLHQFLDGHPHUFDGR
8QHQIRTXHGHWHRUtDGHODLQIRUPDFLyQ
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
Resumen
(QHVWHWUDEDMRFRQEDVHHQHOFRQFHSWRGHHQWURStDGH6KDQ-
QRQVHSURSRQHXQDPHGLGDGHHÀFLHQFLDGHPHUFDGRTXHXWL-
OL]DODIXQFLyQGHGHQVLGDGHPStULFDGHORVUHQGLPLHQWRVFRPR
DOIDEHWRSDUDFDOFXODUODHQWURStDGHOVLVWHPD\SURYHHUFRQHOOR
XQDPHGLGDGHHÀFLHQFLDGHPHUFDGR6HGHPXHVWUDTXHEDMR
FLHUWDVFRQGLFLRQHVGHHUJRGLFLGDG\GHHVWDFLRQDULHGDGODHQ-
WURStDPXHVWUDOFRQYHUJHD ODHQWURStDGHOHVWDGRGRPLQDQWH
ORTXHYDOLGDHOXVRGHODHQWURStDPXHVWUDOFRPRPHGLGDGH
HÀFLHQFLDGHOVLVWHPD$VLPLVPRVHGHPXHVWUDTXHODPHGLGD
SURSXHVWDHVFRQVLVWHQWHFRQDOJXQRVGHORVD[LRPDVGH$UW]-
QHUet al.DFHUFDGHXQDPHGLGDFRKHUHQWHGHULHVJR3RU
~OWLPRFRQÀQHVLOXVWUDWLYRVVHOOHYDQDFDERYDULDVDSOLFDFLR-
QHVGHODPHGLGDGHHÀFLHQFLDSURSXHVWDDGLVWLQWRVPHUFDGRV
GHFDSLWDOHV'-,$6	3)76(H,3&
3DODEUDV FODYH LQIRUPDFLyQPHUFDGRV HÀFLHQWHV FRPSRUWD-
PLHQWRGHDJHQWHV
&ODVLÀFDFLyQ-(/*&&
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Ruiz 
(VFXHOD6XSHULRUGH(FRQRPtD
,QVWLWXWR 3ROLWpFQLFR 1DFLRQDO
JUUHLQDV#\DKRRFRPP[
Salvador Cruz Aké
(VFXHOD6XSHULRUGH(FRQRPtD
,QVWLWXWR 3ROLWpFQLFR 1DFLRQDO
VDOYDGRUDNH#JPDLOFRP
Francisco
Venegas Martínez
(VFXHOD6XSHULRUGH(FRQRPtD
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$QPDUNHWHIÀFLHQF\PHDVXUHPHQW$QLQIRUPDWLRQWKHRU\DSSURDFK
$EVWUDFW
,QWKLVSDSHUEDVHGRQWKHFRQFHSWRI6KDQQRQHQWURS\ZHSURSRVHDPHDVXUHRIPDUNHW
HIÀFLHQF\E\XVLQJWKHHPSLULFDOGHQVLW\IXQFWLRQRIUHWXUQV8QGHUFHUWDLQFRQGLWLRQVRI
HUJRGLFLW\DQGVWDWLRQDULW\LWLVVKRZQWKDWWKHVDPSOHHQWURS\FRQYHUJHVWRWKHHQWURS\RI
WKHGRPLQDQWVWDWH,WLVDOVRVKRZQWKDWWKHSURSRVHGPHDVXUHLVFRQVLVWHQWZLWKVRPHRI
WKHD[LRPVIURP$UW]QHUet alRIDFRKHUHQWULVNPHDVXUH%RXQGVRQWKHEHKDYLRU
RIHQWURS\DVDPHDVXUHRIHIÀFLHQF\RQWKHEDVLVRIH[WUHPHFDVHVDUHDOVRHVWDEOLVKHG
JRLQJIURPGHWHUPLQLVWLFSURFHVVHVWRSXUHZKLWHQRLVHVWRFKDVWLFSURFHVVHV)LQDOO\IRU
LOOXVWUDWLYHSXUSRVHVZHFDUU\RXWVHYHUDODSSOLFDWLRQVRIWKHSURSRVHGHIÀFLHQF\PHDVXUH
RIFDSLWDOWRGLIIHUHQWPDUNHWV'-,$6	3)76(DQG,3&
.H\ZRUGVLQIRUPDWLRQHIÀFLHQWPDUNHWVDJHQWV·EHKDYLRU
-(/&ODVVLÀFDWLRQ*&&
,QWURGXFFLyQ
$WUDYpVGHOWLHPSRVHKDFRQVWUXLGRXQFRPSOHMRDSDUDWRGHFRQRFLPLHQWRVDOTXH
OODPDPRVFLHQFLD3DUDVXGHVDUUROORpVWDUHTXLHUHGHVXSXHVWRVTXHXVXDOPHQWH
YDQFDPELDQGRFRQHOWLHPSR8QHMHPSORGHODWUDQVIRUPDFLyQGHORVVXSXHVWRV
VREUHORVFXDOHVVHIXQGDPHQWDHOcorpusWHyULFRGHDOJXQDFLHQFLDHVWiGDGRSRUHO
FRQFHSWRGHHÀFLHQFLDGHORVPHUFDGRVHQODVÀQDQ]DVPRGHUQDV
(OFRQFHSWRGHHÀFLHQFLDGHPHUFDGRQDFHFRQHOWUDEDMRGH)DPDHOFXDO
PRGHOyODWHRUtDÀQDQFLHUDHQODVVLJXLHQWHVGpFDGDV$XQTXHORVYDLYHQHVHQHO
FRPSRUWDPLHQWRGHORVPHUFDGRV\ODVVXEVHFXHQWHVLQYHVWLJDFLRQHVHPStULFDVTXH
EXVFDURQH[SOLFDUORV³v.g7DOHE/R\0DF.LQOD\\&ODUH\7KR-
PDV  R0DQGHOEURW    \  SRU FLWDU DOJXQRV³KDQ
HURVLRQDGR\SRUHQGHUHODMDGRHOFRQFHSWRpVWHVLJXHVLHQGRXQUHIHUHQWHHQOD
LQGXVWULD\DFDGHPLD
$SHVDUGHTXHHVWHFRQFHSWRHVIXQGDPHQWDOHQODWHRUtDGHSRUWDIROLRVD~QVHFD-
UHFHGHXQDPpWULFDDPSOLDPHQWHDFHSWDGDSDUDGLFKDWHRUtD(VWRIDYRUHFHODIRU-
PDFLyQGHEXUEXMDVHVSHFXODWLYDVGDGDVODVUDFKDVLUUDFLRQDOHVQRLGHQWLÀFDGDV
\FRQHOORORVPRYLPLHQWRVV~ELWRVGHDMXVWHTXHPHUPDQODFRQÀDQ]DS~EOLFDHQ
ORVPHUFDGRVHLPSLGHODFRUUHFWDWUDQVIHUHQFLDGHULHVJRV\UHFXUVRVHQWUHDJHQWHV
HFRQyPLFRV
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/DPpWULFDSURSXHVWDHQHVWHWUDEDMRVHEDVDHQODYDULDELOLGDGGHODLQIRUPDFLyQ
SURYLVWDSRUORVUHQGLPLHQWRVGHPHUFDGRHVGHFLUVREUHODFDSDFLGDGGHLQQRYD-
FLyQVRUSUHVDGHOSURFHVRHVWRFiVWLFRTXHFRQGXFHHVWRVUHQGLPLHQWRVVXOyJLFD
HVEDVWDQWHVLPSOHSXHVWLHQHFRPRH[WUHPRVODHÀFLHQFLDIXHUWHGHPHUFDGRHQ-
WURStDPi[LPD\ODFRPSOHWDSUHGLFWLELOLGDGGHOVLVWHPDHQWURStDFHUR/DJUDQ
YHQWDMDGHODPHGLGDSURSXHVWDVREUHHOUHVWRGHODVH[LVWHQWHVHVVXQROLQHDOLGDG\
VXLQGHSHQGHQFLDUHVSHFWRDVXSXHVWRVWHyULFRVUHVWULFWLYRVv.g.GLVWULEXFLRQHVGH
SUREDELOLGDGHVSHFtÀFDVRGHSHQGHQFLDGHDOJ~QPRPHQWRPXHVWUDO
$VtHOREMHWLYRGHHVWHWUDEDMRHVSURSRQHUXQDPHGLGDGHHÀFLHQFLDTXHFDSWXUH
WRGDODHVWUXFWXUDGHGHSHQGHQFLDTXHODVPHGLGDVOLQHDOHVVRQLQFDSDFHVGHLQFRU-
SRUDU(QODVLJXLHQWHVHFFLyQVHKDFHXQEUHYHUHVXPHQGHDOJXQRVWUDEDMRVTXH
KDQHVWXGLDGR\PHGLGRGHVGHGLYHUVDVSHUVSHFWLYDV\FRQGLVWLQWRVHQIRTXHVOD
HÀFLHQFLD GH ORVPHUFDGRVÀQDQFLHURV 3RVWHULRUPHQWH VH GHÀQH OD HQWURStD GH
6KDQQRQVHSURSRQHFRPRPHGLGDGHHÀFLHQFLDGHPHUFDGR\VHYHULÀFDVXSHUWL-
QHQFLDWHyULFDHQHODQiOLVLVGHOSUREOHPDWDPELpQVHHVWDEOHFHQODVFRWDVVXSHULRU
H LQIHULRUSDUD ODPHGLGD\ OD OyJLFDGHWUiVGHOXVRGHGLVWULEXFLRQHV HPStULFDV
SDUDHOFiOFXORGHODHQWURStD0iVDGHODQWHVHDSOLFDODSURSXHVWDPHWRGROyJLFD
DVHULHVGHYROXPHQ\UHQGLPLHQWRVGHDOJXQRVtQGLFHVEXUViWLOHVUHSUHVHQWDWLYRV
'-,$6	3)76(H,3&DVLPLVPRVHGHPXHVWUDTXHORVSHULRGRVGHFULVLV
DJXGD\ODVFRQVHFXHQWHVFDtGDVHQHOYDORUGHFDSLWDOL]DFLyQGHHVWRVtQGLFHVHVWiQ
UHODFLRQDGRVFRQIXHUWHVFDtGDVHQODHQWURStDHVGHFLUVHGHPXHVWUDODH[LVWHQFLD
GHFRUULGDVEXUViWLOHVTXHHOLPLQDQODVRUSUHVDGHOPHUFDGRKDFLpQGRORWHPSRUDO-
PHQWHSUHGHFLEOH3RU~OWLPRVHHVWDEOHFHQODVFRQFOXVLRQHV\ODVSRVLEOHVOtQHDV
GHLQYHVWLJDFLyQIXWXUDV
¢&yPRVHKDLQWHQWDGRSUREDUODHÀFLHQFLDGHPHUFDGR"
(QVXDUWtFXORFOiVLFR)DPDGHÀQHFRPRHÀFLHQFLDGpELOGHPHUFDGRDOD
LPSRVLELOLGDGGHREWHQHUHQHOODUJRSOD]RUHQGLPLHQWRVPiVDOOiGHORVHVSHUD-
GRVDWUDYpVGHODQiOLVLVGHORVSUHFLRVGHODFWLYRÀQDQFLHURGHMDQGRFRPR~QLFD
SRVLELOLGDGSDUDREWHQHUORVHOXVRGHODQiOLVLVIXQGDPHQWDORGHLQIRUPDFLyQSUL-
YLOHJLDGDHVWRHV
                                                                                           
GRQGH HVHOSUHFLRGHODFWLYRHQHOWLHPSRt(VWDGHÀQLFLyQSODQWHDODDXVHQFLD
GHSDWURQHVHQORVSUHFLRVGHORVDFWLYRVQRQHFHVDULDPHQWHFRPRXQHTXLOLEULR
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7UDGLFLRQDOPHQWHHVWDGHÀQLFLyQGHHÀFLHQFLDKDVLGRDQDOL]DGDPHGLDQWHGLYHU-
VDVSUXHEDVGHFRYDULDQ]D\HVWDFLRQDULHGDG v.g. *UDQJHU\0RUJHQVWHUQ
/HKPDQ\3LQFXVDQG.DOPDQTXLHQHV LQYHVWLJDURQVL ORV UHQGL-
PLHQWRVSURYLHQHQGHXQDPDUWLQJDOD
$QDOL]DQGR HOPLVPR SUREOHPD GHVGH RWUD SHUVSHFWLYD0DQGHOEURW  GH-
PXHVWUDTXHODSUHVHQFLDGHYDORUHVH[WUHPRVHQORVUHQGLPLHQWRVGHPHUFDGRQR
YLRODHOVXSXHVWRGHPDUWLQJDODVyORHOGHSURFHVRPDUNRYLDQRSHURTXHKDFHQ
SUiFWLFDPHQWHLPSRVLEOHHODUELWUDMHHQORVPHUFDGRVSRUODJUDQFDQWLGDGGHFDSL-
WDOQHFHVDULRSDUDKDFHUOR
(QORVWUDEDMRVGRQGHVHVXSRQHQRUPDOLGDGHQORVUHQGLPLHQWRVGHORVDFWLYRV
VXHOHUHDOL]DUVHXQFRUUHORJUDPDSDUDYHULÀFDUODFRUUHODFLyQGHOSURFHVRFRQUHV-
SHFWRDVXVUH]DJRV HVWRHVKD\TXHYHULÀFDUODFRUUHODFLyQDhSHULRGRV 
FRQODYDULDQ]DGHORVUHQGLPLHQWRV . (VGHFLU
                                           
(VWHSUREOHPD\DKDVLGRH[DPLQDGRHQYDULRVWUDEDMRVFRPRHOGH2SRQJDet al. 
\HOGH<HK\/LDR(QHVWDVLQYHVWLJDFLRQHVVHKDDSRUWDGRHYLGHQ-
FLDHPStULFDXVXDOPHQWHDWUDYpVGHSUXHEDV%'6TXHUHFKD]DODLQGHSHQGHQFLD
HQWUH ORV UHQGLPLHQWRV GH GLYHUVRVPHUFDGRV SRU OR TXH WDPELpQ VH UHFKD]D OD
KLSyWHVLVGHPDUWLQJDOD
(VWHPLVPRSXQWR WDPELpQKDVLGRGLVFXWLGRSRU0DQGHOEURW (VWHDXWRU
DQDOL]DODGLVWULEXFLyQGHORVUHQGLPLHQWRVGHDOJXQRVDFWLYRVcommodities\VX-
JLHUHTXHVXVUHQGLPLHQWRVVLJXHQXQDGLVWULEXFLyQGH3DUHWRDGHPiVGHSUHVHQWDU
GHSHQGHQFLDGH ODUJRSOD]RHIHFWR-RVp3RU WDQWRFXDOTXLHU LQIHUHQFLDEDVDGD
 Usualmente en su forma débil, ya que la estacionariedad fuerte implica un proceso iid.
 La diferencia radica en que la martingala está basada en esperanzas, mientras que el proceso markoviano requiere 
independencia en la función de distribución conjunta.
 Si la distribución del proceso estocástico es independiente y conjuntamente normal, basta la no correlación para 
probar independencia.
 La prueba de Brock, Derman y Schmidt usualmente contrasta la hipótesis nula de independencia, aunque 
también es usada para probar la hipótesis de caos.
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HQHOWHRUHPDGHOOtPLWHFHQWUDOGHMDUiGHODGRORVHIHFWRVGHODVFRODVSHVDGDV\OD
UHFXUUHQFLDGHODUJRSOD]Ri.e. UHFKD]DODLQGHSHQGHQFLDGHODVYDULDEOHVDOHDWRULDV
GHOSURFHVRHVWRFiVWLFR
(O VLJXLHQWH QLYHO GH HÀFLHQFLD GHPHUFDGR VHxDODGR SRU )DPD HV OD HÀFLHQFLD
VHPLIXHUWHHQpVWDVHVXSRQHTXHQLORVSUHFLRVGHORVDFWLYRVQLHODQiOLVLVIXQ-
GDPHQWDOVRQVXÀFLHQWHVSDUDREWHQHUGHIRUPDVLVWHPiWLFDUHQGLPLHQWRVSRUHQ-
FLPDGHOPHUFDGR(VWDIRUPDGHHÀFLHQFLDHVXVXDOPHQWHIRUPDOL]DGDPHGLDQ-
WHHOXVRGHHVSHUDQ]DVFRQGLFLRQDOHV\FRQMXQWRVFUHFLHQWHVGH LQIRUPDFLyQGH
PHUFDGRTXHVRQFRQFHSWXDOL]DGRVDWUDYpVGHXQDÀOWUDFLyQ RXQDÀOWUDFLyQ
DXPHQWDGD  (QHOGHVDUUROORGHSUXHEDVSDUDHVWDIRUPDGHHÀFLHQFLD
HVQHFHVDULRKDFHUDOJXQRVVXSXHVWRVVREUHODGLVWULEXFLyQGHORVUHQGLPLHQWRVGH
PHUFDGRRVREUHVXLQWHUDFFLyQFRQWRGRHOFRQMXQWRGHLQIRUPDFLyQ(VWRVLJQLÀFD
KDFHUVXSXHVWRVVREUHODGLVWULEXFLyQGHODVSHUWXUEDFLRQHVGHOPRGHORHMHPSORV
WUDGLFLRQDOHVGHHVWHHQIRTXHVRQODVSUXHEDVLQGLUHFWDVTXHKDFHQXVRGHPRGHORV
FRPRHO&$30HVWRHV
                                     

GRQGHVHVXSRQHTXHORVUHQGLPLHQWRVGHXQDFWLYRVHGHWHUPLQDQSRUVXVHQVLEL-
OLGDGDOSUHPLRDOULHVJRGHPHUFDGR \SRUODWDVDGHLQWHUpVOLEUHGHULHVJRGH
FUpGLWR  VHGDSRU VHQWDGRTXHFXDOTXLHUGHVYLDFLyQVREUHHVWD OtQHDGHPHU-
FDGRVHUiSURGXFWRGHXQDSHUWXUEDFLyQ ODFXDOVHVXSRQHTXHSURYLHQHGHXQD
YDULDEOHDOHDWRULDQRUPDOFRQPHGLDFHUR\YDULDQ]DFRQVWDQWH6REUHHVWDOtQHDGH
LQYHVWLJDFLyQWDPELpQVHSXHGHQHQFRQWUDUPRGHORVFRPRHO$37HOFXDOSUHWHQGH
RUWRJRQDOL]DUIDFWRUHVGHULHVJR TXHDIHFWDQDORVUHQGLPLHQWRVGHPHUFDGR
$OLJXDOTXHHO&$30VHVXSRQHTXHFXDOTXLHUGHVYLDFLyQUHVSHFWRDOPRGHORHV
FDXVDGDSRUXQDYDULDEOHDOHDWRULDQRUPDOHVWRHV
                            
([LVWHQWUDEDMRV³FRPRORVGH5ROO\5RVV\)DPD\)UHQFK³TXH
H[SORUDQHVWDSRVLELOLGDG\PXHVWUDQTXHODKLSyWHVLVGHPHUFDGRVHÀFLHQWHVQRQH-
 )ormalmente, se de¿ne una ¿ltración a una familia  de sigmas álgebras tales que 
 
para toda .
 Se de¿ne como ¿ltración aumentada a la unión de una ¿ltración con su conjunto nulo.
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FHVDULDPHQWHHVWiOLJDGDDOFXPSOLPLHQWRGHO&$30RGHO$37'HKHFKR)DPD\
)UHQFKHQFXHQWUDQTXHOD HVXQSUHGLFWRUSREUHGHORVUHQGLPLHQWRVHQSUHVHQFLD
GH RWURV UHJUHVRUHV DVRFLDGRV D ODV YDULDEOHV IXQGDPHQWDOHV GH OD HPSUHVDv.g. 
FDQWLGDGGHDFWLYRVUD]yQSUHFLRLQJUHVRVDSDODQFDPLHQWRRODUD]yQGHOYDORUHQ
OLEURV\HOYDORUGHPHUFDGR2WUDVFUtWLFDVDHVWDIRUPDGHFRQWUDVWDUODKLSyWHVLVGH
HÀFLHQFLDVHPLIXHUWHGHPHUFDGRHVWiQEDVDGDVHQHOWUDEDMRGH5ROOHOFXDO
HVWDEOHFHTXHDOSUREDU&$30QRVHHVWiSUREDQGRODHÀFLHQFLDGHWRGRHOPHU-
FDGRVLQR~QLFDPHQWHGHXQtQGLFHHVWRHVHOSUREOHPDGHODKLSyWHVLVFRQMXQWD
/D~OWLPDIRUPDGHHÀFLHQFLDLQWURGXFLGDSRU)DPDHVODHÀFLHQFLDIXHUWHODFXDO
LPSOLFDTXHQLQJ~QDJHQWHHFRQyPLFRHVFDSD]GHREWHQHUJDQDQFLDVH[WUDRUGLQD-
ULDVGHPDQHUDVLVWHPiWLFDDXQXVDQGRLQIRUPDFLyQSULYLOHJLDGD7UDGLFLRQDOPHQ-
WHHVWDIRUPDGHHÀFLHQFLDHVSUREDGDPHGLDQWHHOHVWXGLRGHYHQWDQDVGHWLHPSR
DOUHGHGRUGHOHYHQWRFRUSRUDWLYRDQiOLVLVGHHYHQWRV/DLGHDEiVLFDGHHVWDWpFQL-
FDHVTXHDQWHVGHODQXQFLRIRUPDOGHOHYHQWRDOJXQRVDJHQWHVWHQGUiQLQIRUPDFLyQ
SULYLOHJLDGDGHSULPHUDPDQRTXHSUHWHQGHUiQXVDUHQHOPHUFDGRFRQHOÀQGH
REWHQHUJDQDQFLDVH[WUDRUGLQDULDVFRQHOORPXHYHQWDQWRHOYROXPHQFRPHUFLDGR
FRPRHOSUHFLR
$XWRUHVFRPR'DUHOO\%DFRQ \3LFKDUGR\%DFRQ KDFHQXVRGH
HVWDWpFQLFDSDUDDQDOL]DUODVSHUWXUEDFLRQHVHQORVUHQGLPLHQWRVRYRO~PHQHVGH
PHUFDGRHQHYHQWRVFRPRODTXLHEUDGH/HKPDQ%URWKHUV(QDPERVFDVRVVHHQ-
FRQWUDURQHYLGHQFLDVGpELOHVGHRSHUDFLRQHVFRQLQIRUPDFLyQSULYLOHJLDGDDXQTXH
HOODVGHVDSDUHFHQFRQODLQFOXVLyQGHRWURVIDFWRUHVGHULHVJRDVLPLVPRODHYLGHQ-
FLDHPStULFDQRHVFRQFOX\HQWHVREUHORVHIHFWRVGHOXVRGHLQIRUPDFLyQSULYLOHJLD-
GDHQHOPHUFDGRGDGRHOSHTXHxRWDPDxRUHODWLYRGHODVRSHUDFLRQHVDQDOL]DGDV
FRQUHVSHFWRDOUHVWRGHOPHUFDGR
(QFXDOTXLHUFDVRODHQWURStDGH6KDQQRQHVFDSD]GHFDSWDUHVWDFODVHGHHYHQWRV
SXHVVHUHÁHMDQLUUHPHGLDEOHPHQWHHQHOSUHFLRGHPHUFDGRTXHVHXVDSDUDHOFiO-
FXORGHODGLVWULEXFLyQHPStULFDSRUTXHIRUPDQSDUWHGHODOIDEHWRJHQHUDGRSRUHO
PHUFDGREDMRHVDVFLUFXQVWDQFLDVHVSHFtÀFDVSRUORTXHODPHGLGDDTXtSURSXHVWD
HVFDSD]LQFOXVRGHGHWHFWDUIRUPDVGHGHSHQGHQFLDQROLQHDO\DTXHKDFHXVRGH
WRGDODIXQFLyQGHGLVWULEXFLyQ
/RV HQIRTXHV EDVDGRV HQ HO VXSXHVWR GH OLQHDOLGDG SDUD SUREDU OD HÀFLHQFLD GH
PHUFDGRHQFXDOTXLHUDGHVXVIRUPDVKDQVLGRORVGRPLQDQWHVDSDUWLUGHODUWtFXOR
VHPLQDOGH)DPDVLQHPEDUJRQRKDQVLGRORV~QLFRV$SDUWLUGHOGHVDUUROORGH
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ORVPRGHORVGHYRODWLOLGDGFRQGLFLRQDOGH(QJOH\%ROOHUVOHYXQD
JUDQFDQWLGDGGHSUXHEDVGHGHSHQGHQFLDGHVHJXQGRRUGHQKDQVLGRLPSOHPHQWD-
GDVSDUDSUREDUGLFKDHÀFLHQFLDDXQTXHORVUHVXOWDGRVGHHVWRVWUDEDMRVKDQVLGR
PL[WRVYpDQVHSRUHMHPSOR%URFN+VLHK\/H%DURQ/X[+VLHK
&KHQ/X[\0DUFKHVLDVtFRPR+RQJ\/HHTXLHQHVKDQ
GHMDGRXQLPSRUWDQWHF~PXORGHLGHDVVREUHODHOXVLYDQDWXUDOH]DGHOSUREOHPD\
DOJXQDVWpFQLFDVSDUDSUREDUODQROLQHDOLGDGTXHVXE\DFH
7DOYH]ODPiVFRQRFLGDGHHVWDVSUXHEDVHVODGHVDUUROODGDSRU%URFN'HFKHUW\
6FKHLQNPDQODFXDOHVWiEDVDGDHQHOFRQFHSWRGHGLPHQVLyQGHFRUUHOD-
FLyQ/DLGHDEiVLFDGHHVWDSUXHEDHVHVWDEOHFHUVLXQDVHULHHVLQGHSHQGLHQWHH
LGpQWLFDPHQWHGLVWULEXLGDiidDOH[DPLQDUODHVWUXFWXUDGHSUREDELOLGDGLPSOtFLWD
HQODVHULHORTXHHQHOIRQGRFRQVWLWX\HXQDE~VTXHGDGHGHSHQGHQFLDQROLQHDO
GHQWUR GH OD GLVWULEXFLyQ HPStULFD GH ORV GDWRV /DPHQWDEOHPHQWH HVWD SUXHED
DUURMDXQUHVXOWDGRGLFRWyPLFRVREUHODHÀFLHQFLDGHPHUFDGRSRUORTXHQRSXHGH
VHUXVDGDFRPRXQDPHGLGDGHVXHÀFLHQFLD
$XQTXHHVWRVPRGHORVKDQWHQLGRXQJUDQp[LWRHQFRQWUDQGRHVWUXFWXUDVGHGHSHQ-
GHQFLDOLQHDOGHQWURGHODVVHULHVD~QSHUPDQHFHQVLQH[SOLFDUDOJXQRVIHQyPHQRV
FRPRODVFRODVSHVDGDV\ODSHUVLVWHQFLDHQODVVHULHVGHDOWDIUHFXHQFLD7DOYH]
VHD HQ HVWH SXQWR GRQGH UDGLFD OD SULQFLSDO ERQGDG GH OD HQWURStD GH 6KDQQRQ
FRPRPHGLGDGHHÀFLHQFLDGHPHUFDGRSXHVFDSWDDPERVIHQyPHQRVDO LQFOXLU
PHGLFLRQHVFRQVHFXWLYDVGHHQWURStDLQGXFLGDSRUODGLVWULEXFLyQHPStULFDGHORV
UHQGLPLHQWRVGHPHUFDGR(VWHSXQWRVHWUDWDUiFRQPiVGHWDOOHSRVWHULRUPHQWH
2WUDWpFQLFDTXHSXGLHUDVHUXVDGDHQODPHGLGDGHODHÀFLHQFLDGHPHUFDGRHVHO
FiOFXORGHOH[SRQHQWHGH/\DSXQRY eVWHPLGHODWDVDGHGLYHUJHQFLDGHVSXpV
de nSDVRV DODTXHGRVWUD\HFWRULDVVHVHSDUDQXQDGHRWUDSDUDFDGDSDUGH
SXQWRV \ GHQWURGHODVHULH(VWRHV ORTXHLPSOLFDTXHHO
H[SRQHQWHGH/\DSXQRY HVWiGDGRSRU
                                                          
%iVLFDPHQWHHOH[SRQHQWHGH/\DSXQRYSURYHHGHXQLQGLFDGRUGHODVHQVLELOLGDG
GHOD WUD\HFWRULDD ODVFRQGLFLRQHV LQLFLDOHV(V LPSRUWDQWHQRWDUTXHHVWDKHUUD-
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PLHQWDSXHGH VHUXVDGDHQ VHULHVGH WLHPSRDXQFXDQGRHVWpQ´FRQWDPLQDGDVµ
SRUXQDYDULDEOHDOHDWRULDDXQFXDQGRRFDVLRQHPD\RUWDVDGHHUURUHVGHOWLSR  
(VWHSUREOHPDHVWUDWDGRSRU7DQDND$LKDUD\7DNL\1\FKND(OOQHU0F-
&DIIUH\\*DOODQW(QVXVWUDEDMRVHVWRVDXWRUHVFRQFOX\HQTXHODPHGLGD
SXHGHVHU LPSUHFLVDFXDQGRHOSURFHVRHVWRFiVWLFRTXHFRQWDPLQD ODVHULHQRHV
iidRSUHVHQWDFRODVSHVDGDVDLQWHUYDORVLUUHJXODUHVWDOFRPRORKDFHQODVVHULHV
ÀQDQFLHUDV
/DHYLGHQFLDHPStULFDSUHVHQWDGDHQWRGRVHVWRVWUDEDMRVVXJLHUHTXHSDUDPHGLUOD
HÀFLHQFLDGHPHUFDGRHVQHFHVDULDXQDPpWULFDLQGHSHQGLHQWHGHOSURFHVRJDXVVLD-
QRTXHDGHPiVVHDFDSD]GHFDSWDUORVFDPELRVDEUXSWRVHIHFWRVGHFRODGHORV
UHQGLPLHQWRVGHPHUFDGRLQFOXVRVHVXJLHUHTXHODPpWULFDGHEHUtDGHVHUFDSD]GH
FDSWDUORVHIHFWRVGHGHSHQGHQFLDGHODUJRSOD]RTXHH[KLEHQHVWRVIHQyPHQRV$
ORODUJRGHODVVLJXLHQWHVVHFFLRQHVVHPRVWUDUiTXHWRGDVHVWDVFXDOLGDGHVGHVHD-
EOHVVRQH[KLELGDVSRUODPHGLDDTXtSUHVHQWDGD
/DSUHJXQWDQDWXUDOTXHVXUJHGHHVWDSURIXQGDUHYLVLyQELEOLRJUiÀFDHV¢TXpWDQ
OHMRVVHHQFXHQWUDXQPHUFDGRHQSDUWLFXODUGHODHÀFLHQFLDIXHUWHGHPHUFDGR"R
H[SUHVDGRGHRWURPRGR¢TXpWDQHÀFLHQWHHVXQPHUFDGR"&RQODLQWHQFLyQGH
GDUXQDUHVSXHVWDDHVWDLQWHUURJDQWHVHSURSRQHHOXVRGHOFRQFHSWRHQWURStDGH
6KDQQRQSDUDPHGLUODHÀFLHQFLDGHXQPHUFDGR(QHIHFWRVLXQPHUFDGR
HVSHUIHFWDPHQWHHÀFLHQWHFDGDYDULDFLyQHQHOSUHFLRDSRUWDUiQXHYDLQIRUPDFLyQ
~WLOSDUDODGHVFULSFLyQGHOVLVWHPDPLHQWUDVTXHXQPHUFDGRPHQRVHÀFLHQWHSR-
GUiVHUGHVFULWRFRQPHQRUHVFDQWLGDGHVGHLQIRUPDFLyQ
/DHQWURStDHQHODQiOLVLVGHORVPHUFDGRV
/DWHRUtDGHODLQIRUPDFLyQQDFHFRQHODUWtFXORGH6KDQQRQGRQGHVHHVWD-
EOHFHTXHODHQWURStDSXHGHVHUHQWHQGLGDFRPRXQDPHGLGDGHLQFHUWLGXPEUHDVR-
FLDGDDXQDYDULDEOHDOHDWRULD$XQTXHHQODOLWHUDWXUDHVSHFLDOL]DGDH[LVWHQYDULRV
WUDEDMRVTXHEXVFDQDVRFLDUHOFRQFHSWRGHHQWURStDFRQDOJ~QDVSHFWRGHOPHUFDGR
pVWDQRKDVLGRSOHQDPHQWHH[SORWDGDFRPRPHGLGDGHHÀFLHQFLDGHOPLVPR$OJX-
QRVHMHPSORVGHHVWRVWUDEDMRVVRQHOGH3LQFXV\HOGH*DEMLQ6HXQJKZDQ
\&KHROMXQORVFXDOHVKDFHQXVRGHODHQWURStDDSUR[LPDGDSDUDPHGLUOD
DOHDWRULHGDGGHXQDVHULHGHWLHPSR\GHIRUPDLQGLUHFWDVXHÀFLHQFLD
 La probabilidad de no rechazar una hipótesis nula que es falsa.
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(QRWURVWUDEDMRVFRPRORVGH&KHQ\5LVVRVHKDFHXVRGHODHQ-
WURStDGH6KDQQRQSDUDGHWHUPLQDUHOYDORUGHODLQIRUPDFLyQVHJ~QHOQ~PHURGH
SHUVRQDVTXHODFRQRFHQPLHQWUDVTXHDXWRUHVFRPR=XQLQR=DQLQ7DEDN3pUH]
\5RVVRXVDQODVSHUPXWDFLRQHVGHODHQWURStD\TXHSXHGHVHUYLVWDGHIRU-
PDKHXUtVWLFDFRPRHOQ~PHURGHWUD\HFWRULDVQRDVHTXLEOHVSDUDORVUHQGLPLHQWRV
GHPHUFDGRGDGDODLQIRUPDFLyQFRQRFLGDSDUDWUDWDUGHPHGLUVXHÀFLHQFLD
/DLGHDFHQWUDOGHHVWHWUDEDMRHVYHUDOPHUFDGRFRPRXQDIXHQWHGHLQIRUPDFLyQ
i.e.FRPRXQIHQyPHQRTXHSURGXFHXQDVXFHVLyQGHUHVXOWDGRVDOHDWRULRVTXHVRQ
DJUXSDGRVHQXQDOIDEHWR HOFXDOHVWiFRQVWLWXLGRSRUWRGRVORVSRVLEOHVUHVXOWD-
GRVGHOH[SHULPHQWRORTXHHTXLYDOHDXQHVSDFLRPXHVWUDO 
'HOPLVPRPRGRHVSRVLEOHHVWDEOHFHUXQD iOJHEUDGH%RUHOBEDVDGDHQHO
HVSDFLRPXHVWUDOGHODOIDEHWRORTXHJHQHUDXQHVSDFLRPHGLEOH , B3DUDLQWUR-
GXFLUXQSURFHVRHVWRFiVWLFRHVQHFHVDULRGRWDUXQDIXQFLyQGHSUREDELOLGDGSDUD
JHQHUDUXQHVSDFLRGHPHGLGD , B, P\PiVWDUGHXQVLVWHPDGLQiPLFRGHOD
IRUPD , B,3TVREUHHOFXDOVHGHÀQHXQSURFHVRHVWRFiVWLFRTXHGDOXJDUD
XQDVHULHGHDOIDEHWRV FRUUHVSRQGLHQWHVDFDGDXQDGHODVYDULDEOHVDOHDWRULDV
TXHUHSUHVHQWDQORVUHQGLPLHQWRVGHOPHUFDGRSDUDPiVGHWDOOHVYpDVH+DOPRV
/RDQWHULRUVLJQLÀFDTXHFDGDUHQGLPLHQWRHVXQDOHWUDGHODOIDEHWRGHPHU-
FDGRTXHSURSRUFLRQD LQIRUPDFLyQVREUHHVWH VLQ LPSRUWDUFRPRIXHSURGXFLGD
HVWDLQIRUPDFLyQSRUORTXHFDSWDWRGDVXHVWUXFWXUDGHGHSHQGHQFLD
(OSURFHVRHVWRFiVWLFRDQWHULRUPHQWHGHVFULWRGHWHUPLQDXQQXHYRYHFWRUDOHDWRULR
TXHHVWiVRSRUWDGRHQXQHVSDFLRGHSUREDELOLGDG
GHODIRUPD GRQGHODPHGLGDGHSUREDELOLGDGLQGXFLGDHVWiGDGD
SRU
                           

(V LPSRUWDQWHQRWDUTXHDPERVHVSDFLRVGHSUREDELOLGDGVRQHTXLYDOHQWHVGDGR
TXHVXHVWUXFWXUDHVWRFiVWLFDHVODPLVPD(OSULPHUPRGHORGHÀQLGRSDUDXQHV-
SDFLRGHSUREDELOLGDGGHVFRQRFLGR\HOVHJXQGRSDUD ODV UHDOL]DFLRQHVREVHUYD-
 Por tanto, se deben cumplir los axiomas de probabilidad y sus consecuencias.
 Se supone que la transformación   es Borel medible. 
 Por simplicidad, se supondrá que cada uno de los alfabetos Ai son idénticos entre sí.
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EOHV WUDQVIRUPDFLRQHV pVWH ~OWLPRHV FRQRFLGR FRPRPRGHORGH.ROPRJRURY
SDUDSURFHVRVHVWRFiVWLFRV(VWDWUDQVIRUPDFLyQWDPELpQJHQHUDVXSURSLRVLVWHPD
GLQiPLFR  HOFXDOSXHGHVHUFRPELQDGRFRQXQDIXQFLyQGH
PXHVWUHRGHÀQLGDLQFOXVRSDUDHOWLHPSRFHUR GHWDOIRUPDTXHHVSRVL-
EOHGHÀQLUXQDIXQFLyQGHPXHVWUHR
 
HTXLYDOHQWHDO
PRGHORGH.ROPRJRURY\TXHHVWiUHODFLRQDGDFRQODVPXHVWUDVREWHQLGDVDSDUWLU
GHODOIDEHWR ,GDGRSRUORVUHQGLPLHQWRVGHPHUFDGR
eVWDQRHVXQDFXHVWLyQLQWUDVFHQGHQWHSXHVLPSOLFDTXHVHSXHGHHVWDEOHFHUXQ
DOIDEHWRSDUDHOSURFHVRHVWRFiVWLFRTXHJHQHUD ORVSUHFLRVRUHQGLPLHQWRVGHO
PHUFDGR DXQ FXDQGR HVWp IRUPDGR SRU XQD VHULH GH HOHPHQWRV RFXOWRV SDUD HO
REVHUYDGRU PLFURHVWUXFWXUD GHOPHUFDGR ,QFOXVR HVWR LPSOLFD TXH HO DOIDEHWR
JHQHUDGRDWUDYpVGHODGLVWULEXFLyQHPStULFDHVXQDWUDQVIRUPDFLyQGHODOIDEHWR
RULJLQDO
&RQHOÀQGHREWHQHUPHGLGDVFRQÀDEOHVGHODHQWURStDGHOPHUFDGRHVQHFHVDULR
HVWDEOHFHUVXHVWDFLRQDULHGDGDVLQWyWLFDHQPHGLDAMSi.e.VHUHTXLHUHTXHHO
VLVWHPDGLQiPLFRƟ, B,3TJHQHUDGRSRUHOPHUFDGRFXPSODFRQ
 
GRQGHWRGRVORVVXEFRQMXQWRVGSHUWHQHFHQDOD iOJHEUDGH%RUHO  ORTXH
GRWD DO VLVWHPD GLQiPLFR GH SURSLHGDGHV DVLQWyWLFDV TXH SHUPLWHQ HVWDEOHFHU OD
HTXLYDOHQFLDHQWUHORVGLIHUHQWHVHVSDFLRVGHPHGLGDPHQFLRQDGRVDQWHULRUPHQWH
SDUDPiVGHWDOOHVYpDVH*UD\(VWDVSURSLHGDGHVGHHVWDFLRQDULHGDGDVLQWy-
WLFDHQPHGLDAMSGHOVLVWHPDLQFOX\HQ
D/DHTXLYDOHQFLDHQSUREDELOLGDG VLHOHYHQWR GHVLQYDULDQWH
  
E(TXLYDOHQFLDHQPHGLD  VL ODYDULDEOHJHV LQYDULDQWHa.s

F/DPHGLDDVLQWyWLFDGHODPHGLGD GRPLQDDVLQWyWLFDPHQWHDODPHGLGDP
i.e.VL
 Por sus siglas en inglés, Asymptotic Mean Stationary.
8QDPHGLGDGHHÀFLHQFLDGHPHUFDGR
8QHQIRTXHGHWHRUtDGHODLQIRUPDFLyQ
147Contaduría y Administración 59 (4), octubre-diciembre 2014: 137-166
     
(VWDVWUHVFDUDFWHUtVWLFDVJDUDQWL]DQODFRQYHUJHQFLDGHORVSURPHGLRVPXHVWUDOHV\
FDUDFWHUL]DQORVOtPLWHVGHODVLQIHUHQFLDVVREUHODVIXHQWHVGDQGROXJDUDOWHRUHPD
GH GHVFRPSRVLFLyQ HUJyGLFD SDUD VLVWHPDV GLQiPLFRV  B, mT FRQPHGLD
ÀQLWD  i.e.
GRQGHODIXQFLyQfSHUWHQHFHDOHVSDFLRGHODVIXQFLRQHVLQWHJUDEOHV
 
e  
HVXQD iOJHEUDGHHYHQWRVLQYDULDQWHV
/DLGHDFHQWUDOGHHVWHWHRUHPDGHGHVFRPSRVLFLyQHUJyGLFDHVTXHFXDOTXLHUIXHQ-
WH HVWDFLRQDULD DXQ VLHQGR QR HUJyGLFD SXHGH VHU UHSUHVHQWDGDPHGLDQWH XQD
PH]FODGHVXEIXHQWHVHVWDFLRQDULDV\HUJyGLFDV
(VWRQRHVXQDFXHVWLyQPHQRUSXHVDXQVXSRQLHQGRTXHHOPHUFDGRQRVLJXHOD
SURSLHGDG0DUNRYLDQD GH XQ SDVR SRGUtD SUHVHQWDU HIHFWRV GHPHPRULD ODUJD
FRPRORVVXJHULGRVSRU0DQGHOEURWORVFXDOHVVRQVXVFHSWLEOHVGHVHUPHGLGRVHQ
DOJXQRVLQWHUYDORVGHWLHPSR(VWHWHRUHPDSURYHHODVEDVHVSDUDSURSRQHUDOD
HQWURStD\WUDQVIRUPDFLRQHVGHHOODFRPRXQDPHGLGDGHHÀFLHQFLDTXHSXHGHVHU
DSOLFDGDDXQDDPSOLDJDPDGHSURFHVRVHVWRFiVWLFRVHQWUHHOORVDORVUHQGLPLHQWRV
GHPHUFDGRSDUDPiVGHWDOOHVDOUHVSHFWRYpDVH*UD\(QSRFDVSDODEUDV
HVWHWHRUHPDSHUPLWHXVDUVXFHVLRQHVHQHOWLHPSRGHGLVWULEXFLRQHVHPStULFDVGH
ORVUHQGLPLHQWRVGHPHUFDGRFRPRHODOIDEHWRJHQHUDGRSRUpVWH
3RUORDQWHULRUHVQHFHVDULRGHÀQLUXQHVSDFLRGHPHGLGD  B\XQDWUDQVIRUPD-
FLyQ VREUHODFXDOHVSRVLEOHHVWDEOHFHURWURHVSDFLRPHGLEOH FRQ
XQDIDPLOLDGHPHGLGDVHUJyGLFDV 
 
VREUHHOSULPHUHVSDFLR  B\XQ
6HGLFHTXHXQSURFHVRHVWRFiVWLFR HVHUJyGLFRFXDQGRSDUDFXDOHVTXLHUDGRVIXQFLRQHVDFRWDGDVTXH
PDSHDQYHFWRUHVa, bDHVFDODUHVUHDOHV
 
FXPSOHQFRQ
                                                 Se dice que un proceso estocástico,  cumple con la propiedad Markoviana cuando
 Este problema ha sido tratado con modelos de Markov switching para los regímenes de volatilidad y otros 
modelos de umbral.
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PDSHRPHGLEOH WDOTXHODWUDQVIRUPDFLyQVHDLQYDULDQWH
SDUDWRGDx. 'HOPLVPRPRGRVLVHHVWDEOHFHXQDPHGLGDHVWDFLRQDULDmVREUHHO
HVSDFLRPHGLEOH  B\  HVODGLVWULEXFLyQLQGXFLGD
 
SDUD
HQWRQFHV
                               SDUDWRGR 
$GHPiVVLVHGHÀQHXQDIXQFLyQVREUHHOHVSDFLRGHODVIXQFLRQHVmLQWHJUDEOHV
 , VREUHODPHGLGDGHSUREDELOLGDGRULJLQDOWDPELpQORVHUiVREUHODPHGL-
GDGHSUREDELOLGDGLQGXFLGD SDUDWRGD . (VWD~OWLPDSURSLH-
GDGJDUDQWL]DODH[LVWHQFLDGHODHQWURStDWDQWRSDUDHOSURFHVRRULJLQDOORVUHQGL-
PLHQWRVGHPHUFDGRFRPRSDUDFXDOTXLHUWUDQVIRUPDFLyQTXHVHKDJDGHHOODv.g. 
XQDWUDQVIRUPDFLyQORJDUtWPLFDFRPRODXVDGDHQODFRQVWUXFFLyQGHODHQWURStD
7RGRVHVWRVUHVXOWDGRVSURSLRVGHORVSURFHVRVHVWRFiVWLFRV\FRP~QPHQWHXWLOL]D-
GRVSRUHFRQRPHWULVWDV\ÀQDQFLHURVLPSOLFDQODSRVLELOLGDGGHPHGLUODHÀFLHQFLD
GHOPHUFDGRDOPHQRVGXUDQWHDOJXQRVSHULRGRVGRQGHODLQGHSHQGHQFLDGHOSURFH-
VR\VXHVWDFLRQDULHGDGVHDQGHPRVWUDEOHVDWUDYpVGHWUDQVIRUPDFLRQHVORJDUtWPL-
FDVVREUHODPHGLGDGHSUREDELOLGDGHPStULFDHVGHFLUDWUDYpVGHODHQWURStDGHO
DOIDEHWRJHQHUDGRSRUHOPHUFDGR
(QHIHFWRODYDULHGDGGHORVSRVLEOHVUHVXOWDGRV\ODGLVWULEXFLyQGHORVUHQGLPLHQ-
WRVREVHUYDGRVHQHOPHUFDGRGHWHUPLQDQHOJUDGRGH´VRUSUHVDµJHQHUDGRSRUHO
SURFHVRHVWRFiVWLFRDVRFLDGRDODGLVWULEXFLyQGHORVUHQGLPLHQWRVSRUORTXHVH
SXHGHHVSHUDUTXHXQPHUFDGRFRQSRFDYDULDFLyQHQORVUHQGLPLHQWRVWHQJDXQD
PHQRUHQWURStDTXHXQPHUFDGRGRQGHODVVRUSUHVDVVRQFRPXQHV(VWDFXDOLGDG
FRQYLHUWH D OD HQWURStD HQ XQ FDQGLGDWR SDUDPHGLU OD HÀFLHQFLD GHOPHUFDGR \
KDFHUODFRPSDUDEOHFRQRWURVSHULRGRVSXHVHQWHRUtDHOSURFHVRHVWRFiVWLFRTXH
JHQHUDHODOIDEHWRHVHOPLVPR
8QDYH]UHYLVDGRVORVFRQFHSWRVGHSURFHVRVHVWRFiVWLFRVQHFHVDULRVSDUDHVWDEOH-
FHUDODHQWURStDFRPRPHGLGDGHHÀFLHQFLDGDGRTXHPLGHODFDQWLGDGGHLQIRUPD-
FLyQQXHYDVRUSUHVDJHQHUDGDSRUORVQXHYRVSUHFLRVRUHQGLPLHQWRVHVQHFHVDULR
 La entropía entre mercados no parece ser comparable de forma directa, pues se puede esperar que los 
rendimientos o precios de dos mercados distintos provengan de procesos estocásticos distintos. Una primera 
forma de hacerlos comparables es la dependencia entre los mercados o su grado de sincronización.
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H[SOLFDUDJUDQGHVUDVJRVODQDWXUDOH]DGHHVWDPHGLGD\DOJXQRVGHORVDOFDQFHV
GHVXXVRFRPRPHGLGDGHHÀFLHQFLD
Entropía de Shannon
6HD , B, PTXQVLVWHPDGLQiPLFR\fXQDIXQFLyQVREUHHODOIDEHWRGHÀQLGRHQ
VREUHHOFXDOHVWiGHÀQLGRXQSURFHVRHVWRFiVWLFR  TXHSXHGHVHUYLVWR
FRPRXQD IXQFLyQ´FRGLÀFDGRUDµGHO HVSDFLRRULJLQDO i.e. GH ORV HVWDGRVGH OD
QDWXUDOH]DDORVUHQGLPLHQWRV\TXHSXHGHVHUWUDQVIRUPDGRHQXQPRGHORGH.RO-
PRJRURYTXHJHQHUDDVXYH]XQDOIDEHWRÀQLWRi.eODVIUHFXHQFLDVGHODIXQFLyQ
GHGLVWULEXFLyQHPStULFD(VWDVGRVIXQFLRQHVJHQHUDQXQDVXFHVLyQHVWDFLRQDULDR
GHFyGLJRVLQYDULDQWHVTXHVRQHTXLYDOHQWHVEDMRDPEDVWUDQVIRUPDFLRQHVHVWR
HV
                                                                                                 
ORFXDOSXHGHVHULQWHUSUHWDGRFRPRODWUDQVIRUPDFLyQGHORVHVWDGRVGHODQDWXUDOH-
]DUHSRUWHVGHJDQDQFLDVHVFiQGDORVFRUSRUDWLYRVFDPELRVWHFQROyJLFRVHWFHQ
UHQGLPLHQWRVGHDFWLYRVTXHSXHGHQVHUPHGLGRV\FODVLÀFDGRVHQXQDIXQFLyQGH
GLVWULEXFLyQHPStULFDVREUHFRQODFXDOVHFDOFXOHODHQWURStDGHOVLVWHPD
(VWDVWUDQVIRUPDFLRQHVSXHGHQVHUXVDGDVSDUDJHQHUDUXQHVSDFLRGHSUREDELOLGDG
GHODIRUPD , B, PVREUHHOFXDOVHFDOFXOHODHQWURStDHQWHQGLGDFRPRHOVXSUH-
PRGHWRGDVODVWDVDVGHHQWURStDGHOVLVWHPDODFXDOHVWiGDGDSRU
                                                                          

GRQGHHVQHFHVDULRGHÀQLUDOSURGXFWRGH>OQ@ FRPR FRQHOÀQGHPDQWHQHUHO
RUGHQGHODHFXDFLyQDQWHULRU 
(VWDHQWURStDPi[LPDWDPELpQHVOODPDGDODHQWURStDLQYDULDQWH.ROPRJRURY6L-
QDLGHOVLVWHPDSRUORTXHODWDVDGHHQWURStDPHGLDGHOVLVWHPDHVWiGDGDSRU
                                                    

 De ahí la necesidad de garantizar la estacionariedad del modelo.
 La de¿nición fue propuesta por Shannon en su trabajo seminal y se ha mantenido hasta hoy.
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3DUDHODQiOLVLVGHODHÀFLHQFLDGHPHUFDGRODHQWURStDVHUiHQFRQWUDGDGHPDQHUD
FRPSXWDFLRQDODVtVHFDOFXODXQDIXQFLyQGHGLVWULEXFLyQHPStULFD³KLVWRJUDPD
FRQSDUWLFLRQHV³SDUDFDGDDxRGHDFWLYLGDGHV(VWHKLVWRJUDPDHVFRQVWUXL-
GRGHODPDQHUDWUDGLFLRQDOSULPHURVHHQFXHQWUDHOYDORUGHODGLVWDQFLDHQWUHHO
Pi[LPR\HOPtQLPRGHODPXHVWUDGHVSXpVVHVHSDUDSRUHOQ~PHURGHSDUWLFLRQHV
GHVHDGDVSRVWHULRUPHQWHVHUHDOL]DXQFRQWHRGHORVYDORUHVTXHTXHGDQGHQ-
WURGHFDGDXQDGHODVFODVHVOHWUDVGHODOIDEHWRGHFDGDKLVWRJUDPD
8QDYH]REWHQLGRVHFDOFXODODHQWURStDGH6KDQQRQVLJXLHQGR(VWHPLVPR
SURFHVRVHUHDOL]DSDUDWRGRVORVDxRVGHODPXHVWUDSRUORTXHVHJHQHUDXQDVHULH
GH WLHPSRFRUUHVSRQGLHQWHD ODHQWURStDGHFDGDDxR(VWRHTXLYDOHDKDFHUXQD
VHULHGH WLHPSRFRQHOSURPHGLRSRQGHUDGR SRU ODGLVWULEXFLyQHPStULFDGH OD
LQIRUPDFLyQQXHYDSURYLVWDSRUFDGDSDUWHGHODOIDEHWRFODVHGHFDGDDxR
(VWH SURFHVRPHUDPHQWH QXPpULFR HV YiOLGR GDGRTXH VH FXPSOH FRQ WRGDV ODV
KLSyWHVLVVHxDODGDVHQSiUUDIRVDQWHULRUHVDVDEHUVHWUDWDGHXQSURFHVRHUJyGLFR
FRQXQDIXQFLyQGHGLVWULEXFLyQHTXLYDOHQWHDODGHOPHUFDGRSDUDFDGDSDUWHGH
ODGLVFUHWL]DFLyQGHOSURFHVRHVWRFiVWLFRTXHJHQHUDORVSUHFLRVGHPHUFDGRRVXV
WUDQVIRUPDFLRQHVUHQGLPLHQWRV
(VWDIRUPDGHFRQVWUXFFLyQGHODHQWURStDHVWiEDVDGDHQHOWUDEDMRGH%LOOLQJVOH\
TXLHQSURSRQHTXHGDGRXQDOIDEHWRÀQLWR FRQXQDGLVWULEXFLyQm es 
SRVLEOHHVWDEOHFHUXQYHFWRUGHYDULDEOHVDOHDWRULDV   de 
GLPHQVLyQnTXHSURSRUFLRQHQXQEORTXHGHODPXHVWUD3RUORWDQWRODVYDULDEOHV
DOHDWRULDV
 
VRQXQLIRUPHPHQWHLQWHJUDEOHV
(VWHLPSRUWDQWHKHFKRSHUPLWHHVWDEOHFHUDXQDIXQFLyQHPStULFDFRPRODEDVHGHO
FiOFXORGHODHQWURStDGHODOIDEHWRJHQHUDGRSRUHOPHUFDGR\UHSUHVHQWDGRSRUVXV
UHQGLPLHQWRV$KRUDVyORUHVWDHVWDEOHFHUODDÀQLGDGHQWUHHODOIDEHWRJHQHUDGR
SRUHOSURFHVRHVWRFiVWLFRJHQHUDGRSRUHOPHUFDGR\ODHQWURStDFDOFXODGDPHGLDQ-
WHODVGLVWULEXFLRQHVHPStULFDVGHORVUHQGLPLHQWRV
(QVXWUDEDMR*UD\GHPXHVWUDTXHVLXQDOIDEHWRGLVFUHWRGHXQSURFHVR
HVWRFiVWLFR WLHQHGRVPHGLGDVGHSUREDELOLGDGm, qHQWRQFHVSDUDFXDOTXLHU
 No necesariamente estacionario.
 Entendida como una transformación seguida por una traslación, esto es, 
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PH]FODHQWUHHOODVGDGDSRU ODHQWURStDGHODOIDEHWRHVWiDFRWDGDSRUOD
LQGXFLGDSRUODGLVWULEXFLyQGRPLQDQWH(VWRHV
                          

GRQGH HVXQDIXQFLyQSRVLWLYDGH /DLJXDOGDGVHDOFDQ]DHQHOFDVRSDUWL-
FXODUGHHQFRQWUDUXQSURFHVRHVWDFLRQDULRHVWRHV
                                                         
 
3RUORWDQWRODH[SUHVLyQUHSUHVHQWDXQDUJXPHQWRSDUDVXSRQHUTXHDXQEDMR
SURFHVRVHVWRFiVWLFRVTXHSUHVHQWDQXQFDPELRGHUpJLPHQODFRPELQDFLyQOLQHDO
GHODVGLVWULEXFLRQHVGHORVSURFHVRV\SRUHQGHGHVXVHQWURStDVFRQYHUJHUiQDOD
HQWURStDGHOHVWDGRGRPLQDQWH
(VWRQRHVXQDFXHVWLyQPHQRUSXHVODDSOLFDFLyQGHODPHGLGDGH.ROPRJRURY6L-
QDLH[SUHVDGDHQ\ODGHPRVWUDFLyQGHGRPLQDQFLDGHXQDHQWURStDHQODSUR-
SXHVWDGH*UD\HVWDEOHFLGDHQSHUPLWHQVXSRQHUTXHODVHQWURStDVLQGXFLGDV
SRUODVGLVWULEXFLRQHVHPStULFDVGHOSURFHVRFRQYHUJHUiQDODHQWURStDGHOHVWDGR
GRPLQDQWH\SRUORWDQWRHOSURFHVRGHPD[LPL]DFLyQGHHQWURStDSXHGHVHUVXV-
WLWXLGRSRUXQDOJRULWPRQXPpULFRTXHDSUR[LPHHVWDVFRQGLFLRQHVFRPRVHKDFH
HQHVWHWUDEDMR
7DO\FRPRVHSXHGHREVHUYDUVHGHWDOOy ODIRUPDHQTXHVHFDOFXOD ODHQWURStD
GH6KDQQRQSDUDFDGDDxRGHODPXHVWUD\ODYDOLGH]GHOSURFHGLPLHQWRQXPpULFR
DQWHULRUPHQWHH[SOLFDGR(VGHFLUVHDSRUWDHODSDUDWRIRUPDOTXHYDOLGDODPpWULFD
DTXtSURSXHVWD
&RWDVGHFRPSRUWDPLHQWRSDUDODHQWURStDFRPRPHGLGDGHHÀFLHQFLD
$FRQWLQXDFLyQ VHGHWHUPLQDQ ODV FRWDV VREUHHO FRPSRUWDPLHQWRGH OD HQWURStD
FRPRPHGLGDGHHÀFLHQFLDGHPHUFDGR'LFKDVFRWDVVHHVWDEOHFHQFRQVLGHUDQGR
ORV FDVRV H[WUHPRV HVGHFLU \HQGRGHSURFHVRVGHWHUPLQLVWDVSXURV DSURFHVRV
HVWRFiVWLFRVGHÀQLGRV~QLFDPHQWHSRUUXLGREODQFR'HHVWDPDQHUDHQXQSXQWR
 Existe una gran cantidad de trabajos al respecto, tanto en media como varianza.
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LQWHUPHGLR VH HQFRQWUDUtDQ ORV SURFHVRV GHWHUPLQLVWDV FRQWDPLQDGRV SRU DOJXQD
FODVHGHUXLGRWDO\FRPRSRGUtDHVSHUDUVHHQORVSURFHVRVHVWRFiVWLFRVSURSLRVGH
ODVÀQDQ]DV
(QODVJUiÀFDV\VHPXHVWUDQUHVSHFWLYDPHQWHORVFiOFXORVSDUDODHQWURStD
GHXQDFRQVWDQWHXQDUHFWD\XQDSDUiEROD(QWRGRVORVFDVRVVHKL]RXQDVHULHGH
WLHPSRGHWHUPLQLVWDVLJXLHQGRXQDIXQFLyQTXHDUURMy500YDORUHVSDUDFDGD
XQDGHODVIXQFLRQHVTXHIXHURQDJUXSDGRVHQXQKLVWRJUDPDSDUDDSOLFDUGHVSXpV
HODOJRULWPRGHVFULWRDQWHULRUPHQWH
5HVXOWDLPSRUWDQWHDFODUDUTXHHQWRGRVORVFDVRVHODOIDEHWRXVDGRSDUDHOFiOFXOR
GH ODHQWURStDGHOSURFHVRHVHOJHQHUDGRSRU ODVGLVWULEXFLRQHVHPStULFDVGH OD
PXHVWUDORTXHUHVXOWDYiOLGRGDGDODFRQYHUJHQFLDGHODHQWURStDPXHVWUDODODGHO
SURFHVRRULJLQDOGHPRVWUDGDHQVHFFLRQHVDQWHULRUHV(VWRHVYiOLGRDXQHQFDVRV
GHJHQHUDGRVFRPRORVGHSURFHVRVGHWHUPLQLVWDVORVFXDOHVVXIUHQGHXQUiSLGR
GHFDLPLHQWRGHODWDVDGHLQIRUPDFLyQGDGDSURSRUFLRQDGDSRUHOSURFHVR
7RGRVORVJUiÀFRVPRVWUDGRVDFRQWLQXDFLyQPDQWLHQHQHQHOHMHYHOYDORUGHOD
HQWURStDGH6KDQQRQPLHQWUDVTXHHQHOHMHXVHPXHVWUDHOQ~PHURGHSDUWLFLRQHV
PXHVWUDOHVDVRFLDGDVDFDGDHQWURStD
*UiÀFD1
(QWURStDSDUDXQDFRQVWDQWH
 Esta simulación se realizó en Phython 4.2 para Linux
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*UiÀFD
(QWURStDSDUDXQDUHFWD
        
*UiÀFD3
(QWURStDSDUDXQDSDUiEROD
       
(QFRQWUDVWHFRQHOFDVRGHWHUPLQLVWDODVJUiÀFDV\PXHVWUDQODHQWURStDGH
UXLGREODQFR\GHXQSURFHVRHVWRFiVWLFRGHYDULDEOHVXQLIRUPHViid(QDPERVFD-
VRVODHQWURStDSHUPDQHFHHQXQSDWUyQRVFLODQWHGDGRTXHFDGDQXHYDUHDOL]DFLyQ
DSRUWDQXHYDLQIRUPDFLyQVREUHHOSURFHVR
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*UiÀFD4
(QWURStDSDUDXQSURFHVRHVWRFiVWLFRXQLIRUPH
*UiÀFD
(QWURStDSDUDXQUXLGREODQFR
(VLPSRUWDQWHDFODUDUDOOHFWRUTXHHVWDVHFFLyQQRSUHWHQGHRWUDFRVDVLQRPRVWUDU
GHIRUPDHPStULFDODVFRWDVWHyULFDVTXH6KDQQRQGLRHQVXWUDEDMRVHPLQDOSDUD
HOFRPSRUWDPLHQWRGHODHQWURStD(QpOVHHVWDEOHFHTXHXQDFRQVWDQWHWHQGUiXQD
HQWURStDGH FHUR\ VHGHPXHVWUDTXH ODGLVWULEXFLyQGHSUREDELOLGDGFRQPD\RU
HQWURStDHVODXQLIRUPHSXHVFRUUHVSRQGHDODGLVWULEXFLyQGHPD\RUVRUSUHVDHQ
ODLQIRUPDFLyQORTXHFRLQFLGHFRQHOFULWHULRED\HVLDQRGHPHQRULQIRUPDFLyQa 
priori
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(QWURStDFRPRPHGLGDGHHÀFLHQFLDSDUDVHULHVGHWLHPSRGHGLYHUVRVtQGLFHV
EXUViWLOHV
(QHOWUDQVFXUVRGHHVWDVHFFLyQVHOOHYDDFDERHOFiOFXORGHODHQWURStDVLJXLHQGR
GHGLYHUVRVtQGLFHVEXUViWLOHVFRQXQDOJRULWPRPRVWUDGRHQXQDSpQGLFHTXH
GLYLGHODPXHVWUDSRUDxRVFDOHQGDULR(VSHFtÀFDPHQWHSDUDFDGDDxRVHWRPDXQD
SDUWLFLyQDOIDEHWRPXHVWUDOFRPHQ]DQGRFRQLQWHUYDORV\OOHJDQGRKDVWD
SDUDFDOFXODUODGLVWULEXFLyQHPStULFDGHORVUHQGLPLHQWRVGHFDGDPHUFDGRYLVWR
FRPRVHULHGHWLHPSRORTXHSHUPLWHFDSWDUFDPELRVHVWUXFWXUDOHVRURPSLPLHQ-
WRVDEUXSWRVSURSLRVGHSHULRGRVGHJUDQHVWUpVÀQDQFLHURWRGRHOORHVWiEDVDGRHQ
ODLGHDGHGRPLQDQFLDGHXQDOIDEHWRSDUWLFLyQHVSHFtÀFDWDO\FRPRORH[SOLFy
*UH\\VHUHVXPHHQ
6REUHHVWDVSDUWLFLRQHVVHWRPDHOYDORUPiVJUDQGHGHODHQWURStDGHOVLVWHPD\VH
UHSLWHHOSURFHGLPLHQWRXQQ~PHURJUDQGHGHYHFHVWRPDQGRFRPRSDUWLFLyQDTXH-
OODTXHOOHYHDODHQWURStDDVXPi[LPRYDORUHVWRVHKDFHSDUDWRGDODPXHVWUDGH
WDOPDQHUDTXHVHDOFDQFHODHQWURStDPi[LPDGHOVLVWHPDORFXDOIXHIRUPDOPHQWH
GHWDOODGRHQ
7RGRVHVWRVFiOFXORVSDUWHQGHOVXSXHVWRGHTXHHODOIDEHWRJHQHUDGRSRUORVSUH-
FLRVRVXVWUDQVIRUPDFLRQHVUHQGLPLHQWRVUHSUHVHQWDHODOIDEHWRJHQHUDGRSRUHO
PHUFDGRORFXDOVHIXHIRUPDOL]DQGRDOHVWDEOHFHUPHGLGDVHTXLYDOHQWHVHQWUHHO
PHUFDGR\VXVSUHFLRVSDUDGHVSXpVIXQGDPHQWDUODYDOLGH]GHHVWHFiOFXORHQ
VHULHVGHWLHPSRHUJyGLFDV\ÀQDOPHQWHSURYHHUGHXQDEDVHWHyULFDSDUDHO
XVRGHSUREDELOLGDGHVHPStULFDVFRPRSUREDELOLGDGHVLQGXFLGDVGHOSURFHVR
&RQHOÀQGHPRVWUDUTXHODPHGLGDSURSXHVWDHVDGHFXDGDVHFDOFXOyODHQWURStD
DQXDOSDUDHO6	3)76('-,$H,3&(QWRGRVHOORVVHREVHUYyXQD
FDtGDVLPXOWiQHDHQODHQWURStDGHSUHFLRV\UHQGLPLHQWRVHQODVpSRFDVGHSiQLFR
ÀQDQFLHURTXHHVWXYLHURQFDUDFWHUL]DGRVSRUFRUULGDVHQORVPHUFDGRV
(QODVJUiÀFDV\VHPXHVWUDODFDSDFLGDGGHHVWDPHGLGDGHGHWHFWDUSHULRGRVGH
SiQLFRHQORVPHUFDGRVGXUDQWHSHULRGRVHVSHFtÀFRVGHFULVLV\FODUDPHQWHLGHQ-
 Standard & Poor’s 500. Abarca las 500 empresas más grandes (en términos de capitalización) de los Estados Unidos.
 Fiancial Times Stock Index 100. Abarca las 100 empresas más grandes (en términos de capitalización) del 
mercado de Londres.
 Dow Jones Industrial Average.  Abarca las 30 empresas más grandes del mercado de los Estados Unidos.
 Índice de Precios y Cotizaciones. Abarca las 33 empresas más grandes (en términos de capitalización) de México
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WLÀFDEOHVv.g.HOGHVSORPHGHODVEROVDVQRUWHDPHULFDQDVHQFDXVDGRSRUORV
DOJRULWPRVGHFRPSUD\YHQWDODFDtGDGHODVEROVDVGHHODVHVLQDWRGH-RKQ
).HQQHG\HQHOÀQDOGHODJXHUUDGH&RUHDHQODFULVLVGHOD
UHFLHQWHFULVLVsubprime\RWURVPRPHQWRVFDUDFWHUL]DGRVSRUHOSi-
QLFRÀQDQFLHURHQORVTXHORVDJHQWHVVHGHVKDFtDQGHVXVDFWLYRVDFXDOTXLHUFRVWR
*UiÀFD6 
(QWURStDDQXDOSDUDORVUHQGLPLHQWRVGHGLYHUVRVtQGLFHVGHPHUFDGR
8QDPHGLGDGHHÀFLHQFLDGHPHUFDGR
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*UiÀFD7
&DPELRSRUFHQWXDOHQODHQWURStDGHGLYHUVRVtQGLFHVGHPHUFDGR
/DVJUiÀFDVDQWHULRUHVVXJLHUHQXQDDSDUHQWHVLQFURQL]DFLyQHQWLHPSRVGHSiQLFR
ÀQDQFLHURTXHFUHFHFRQODLQWHJUDFLyQGHORVPHUFDGRVH[FHSWRODFULVLVGH
HQ0p[LFRTXHQRVHFRQWDJLyDOUHVWRGHOPXQGRDGHPiVGHXQDDGHFXDGDUHV-
SXHVWDGHODHQWURStDDQWHSiQLFRVGHPHUFDGR\ODIRUPDFLyQGHODEXUEXMDSUHYLD
(QHVWHVHQWLGRHVSRVLEOHREVHUYDUTXHODHQWURStDGHORVQLYHOHVGHORVtQGLFHV
VHPDQWLHQHGHEDMRGHORVSURPHGLRVDQWHULRUHVHQORVGRVRWUHVDxRVSUHYLRVDO
HVWDOOLGRGHODVEXUEXMDVHVSHFXODWLYDVGH\
7DPELpQGHODVJUiÀFDVDQWHULRUHVVHSXHGHLQIHULUTXHODVHQWURStDVFDOFXODGDVD
SDUWLUGH WUDQVIRUPDFLRQHVKHFKDVVREUH ORV LQGLFDGRUHVGHPHUFDGRWDPELpQVL-
JXHQ ORVFDPELRVGH ODPHGLGDHQQLYHOHV(OOR VXJLHUHHO FXPSOLPLHQWRGH ORV
VXSXHVWRVKHFKRVHQODSDUWHWHyULFDGHOWUDEDMRVREUHODVWUDQVIRUPDFLRQHV\GRPL-
QDQFLDGHODOIDEHWRJHQHUDGRSRUODIXHQWHPHUFDGR
$XQTXHOLPLWDGDSRUODHQRUPHFDQWLGDGGHGDWRVQHFHVDULRVSDUDODPHGLFLyQXQ
DxRGHGDWRVGLDULRVDUURMDXQ~QLFRSXQWRHQ ODVREVHUYDFLRQHV ODHQWURStDVH
PXHVWUDFRPRXQDEXHQDPHGLGDGHHÀFLHQFLDGHPHUFDGR3RVLEOHPHQWHHMHUFL-
 No hay datos para años previos, pues sólo se tienen para índices de los Estados Unidos.
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FLRVFRQGDWRVGHPD\RUIUHFXHQFLDRFRQPXHVWUDVPyYLOHVGH nREVHUYDFLRQHVD
FDGDSDVRVDOHQODVnREVHUYDFLRQHVPiVDQWLJXDV\VHUHPSOD]DQFRQnQXHYDV
UHVXOWHQPiVDGHFXDGRVSDUDHOFRQWUROGHIRUPDFLRQHVGHEXUEXMDVHVSHFXODWLYRVR
FRPRLQGLFDGRUGHODFRQVWUXFFLyQGHUDFKDVGHPHUFDGR
&RQFOXVLRQHV
$ORODUJRGHHVWHWUDEDMRVHKDPRVWUDGRTXHODHQWURStDWUDtGDGHODWHRUtDGHOD
LQIRUPDFLyQUHVXOWyVHUXQDPHGLGDDSURSLDGDGHHÀFLHQFLDGHPHUFDGR$SDUWLU
GHODFRQVWUXFFLyQWHyULFDGHXQVLVWHPDGLQiPLFRTXHJHQHUDHODOIDEHWRSURSLR
GH ORVPHUFDGRVKDVWDHOFiOFXORGH OD WDVDGHHQWURStD LQGXFLGDSRU OD IXQFLyQ
GHGLVWULEXFLyQ HPStULFDGH ORV UHQGLPLHQWRVGH tQGLFHVEXUViWLOHVGHGLIHUHQWHV
PHUFDGRVODHQWURStDFDSWXUDODHVWUXFWXUDGHGHSHQGHQFLDGHOPHUFDGR\FRQHOOR
OD LQIRUPDFLyQTXH ORV tQGLFHVSURSRUFLRQDQ VREUHHO FRPSRUWDPLHQWRFROHFWLYR
GHOPLVPR0XHVWUDGHHOORHVODFDSDFLGDGPRVWUDGDSDUDGHWHFWDUa posteriori 
ODSpUGLGDGHHÀFLHQFLDGHPHUFDGRHQORVDxRVGHIXHUWHVFDtGDVHQORVPHUFDGRV
FXDQGRODVYHQWDVVHUHDOL]DEDQHQXQDPELHQWHGHSiQLFR
7DPELpQVHKL]RSDWHQWHTXHORLPSRUWDQWHHQHOFiOFXORGHODHÀFLHQFLDGHPHUFD-
GRQRHVHOYDORUWRPDGRSRUODHQWURStDVLQRVXVFDPELRVFRQUHVSHFWRGHRWURV
SHULRGRVDxRV(VWRVHPRVWUyDOXVDUGLIHUHQWHVSDUWLFLRQHVSDUDODPLVPDPXHV-
WUDWHQLHQGRFRPRUHVXOWDGRFDtGDVHQODHQWURStDD~QFRQYDORUHVGLIHUHQWHVHQ
ORVPLVPRVDxRVGHLUUDFLRQDOLGDGSiQLFRHQORVPHUFDGRV&RQUHVSHFWRDHVWH
SXQWRHVLPSRUWDQWHDFODUDUTXHODHOHFFLyQGHODEDVHGHOORJDULWPRVREUHHOFXDO
VHUHDOL]DODPHGLFLyQHVLUUHOHYDQWHGDGDODSRVLELOLGDGGHFDPELDUOD
'HOPLVPRPRGRHODQiOLVLVGHHÀFLHQFLDEDVDGRHQHQWURStDVXJLHUHTXHODLUUDFLR-
QDOLGDGHQORVPHUFDGRVHVPD\RUHQpSRFDVGHFDtGDVGUiVWLFDVTXHHQpSRFDVGH
DXJHi.eORVRSHUDGRUHVtradersVRQPiVSURFOLYHVDVREUHUHDFFLRQDUDODVPDODV
QRWLFLDV(VWDFXDOLGDGGHODHQWURStDODYXHOYHXQDFDQGLGDWDQDWXUDOSDUDFRQYHU-
WLUVHHQXQDPHGLGDGHGHWHFFLyQGHEXUEXMDVHVSHFXODWLYDVRGHFRUULGDVGHPHUFDGR
VXXVRTXHGDFRPRSRVLEOHOtQHDGHLQYHVWLJDFLyQIXWXUDDVtFRPRWDPELpQHOXVR
GHODHQWURStD´LQWUDGtDµFRPRPHGLGDGHHÀFDFLDGHORV´IRUPDGRUHVGHPHUFDGRµ
2WUDSRVLEOHOtQHDGHLQYHVWLJDFLyQVXUJLGDDSDUWLUGHHVWHWUDEDMRHVODSRVLEOHVLQ-
FURQL]DFLyQGHORVPHUFDGRVPXQGLDOHVODFXDOLPSOLFDUtDODGLVPLQXFLyQGHORVEH-
QHÀFLRVREWHQLGRVSRUODGLYHUVLÀFDFLyQLQWHUQDFLRQDOHQORVSRUWDIROLRVGHLQYHUVLyQ
 Sin importar si son humanos o algorítmicos.
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$QH[R
$OJRULWPRXVDGRHQHOFiOFXORGHODHQWURStD
6XEPLGHHQWURSLDPD[
¶/LPSLDKRMD
:RUNVKHHWV´(QWURSLDµ5DQJH´$44µ&OHDU
¶
¶,QWURGXFHGDWRV
WRWGDW :RUNVKHHWV´'DWRVµ5DQJH´)µ9DOXH¶1~PHURWRWDOGHGDWRV
WDPYHQWDQD :RUNVKHHWV´'DWRVµ5DQJH´)µ9DOXH¶1~PHURGHGDWRVD
FRQVLGHUDUHQFDGDKLVWRJUDPD
LQWHUYDORV :RUNVKHHWV´'DWRVµ5DQJH´)µ9DOXH¶1~PHURGHSDUWLFLRQHVHQ
ODYHQWDQD
¶)LQGHLQWURGXFHGDWRV
¶
    FRQWDGRU 
PD[BHQWBSUHF 
PD[BHQWBUHQG 
PD[BLQWHUYDORBSUHF 
PD[BLQWHUYDORBUHQG 
    
)RUFRQWDGRU LQWHUYDORV7RWDPYHQWDQD
WDVDBHQWURSLDBSUHF 
WDVDBHQWURSLDBUHQG 
LQWHUYDORV FRQWDGRU
    
¶&DOFXODODHQWURStDSDUDHOQ~PHURGHLQWHUYDORV
HVSHFLÀFDGR
XOWLPRDQDOL]DGR WRWGDW
SDUWLFLRQHV WRWGDW?WDPYHQWDQD
FRQWDGRU 
VXPDBHQWBUHQG 
VXPDBHQWBSUHF 
¶+DFHORVKLVWRJUDPDVSDUDFDGDXQDGHODVSDUWLFLRQHVGHODPXHVWUD
)RUFRQWDGRU 7RSDUWLFLRQHV
FRQWDGRU 
PD[ELQUHQG 
PLQELQUHQG 
PD[ELQSUHF 
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PLQELQSUHF 
'LPYHFGRPLQLRUHQG$V9DULDQW
5H'LPYHFGRPLQLRUHQGLQWHUYDORV
'LPYHFGRPLQLRSUHF$V9DULDQW
5H'LPYHFGRPLQLRSUHFLQWHUYDORV
        
¶,QLFLDFiOFXORGHKLVWRJUDPDLQGLYLGXDO
)RUFRQWDGRU 7RWDPYHQWDQD
    
¶/RFDOL]DPi[LPRV\PtQLPRVSDUDSUHFLRV\UHQGLPLHQWRV
,I:RUNVKHHWV´'DWRVµ&HOOVXOWLPRDQDOL]DGRFRQWDGRU9DOXH!
PD[ELQSUHF7KHQ
PD[ELQSUHF :RUNVKHHWV´'DWRVµ&HOOVXOWLPRDQDOL]DGR
FRQWDGRU9DOXH
(OVH
PD[ELQSUHF PD[ELQSUHF
(QG,I
,I:RUNVKHHWV´'DWRVµ&HOOVXOWLPRDQDOL]DGRFRQWDGRU9DOXH
PLQELQSUHF7KHQ
PLQELQSUHF :RUNVKHHWV´'DWRVµ&HOOVXOWLPRDQDOL]DGR
FRQWDGRU9DOXH
(OVH
PLQELQSUHF PLQELQSUHF
(QG,I
    
,I:RUNVKHHWV´'DWRVµ&HOOVXOWLPRDQDOL]DGRFRQWDGRU9DOXH!
PD[ELQUHQG7KHQ
PD[ELQUHQG :RUNVKHHWV´'DWRVµ&HOOVXOWLPRDQDOL]DGR
FRQWDGRU9DOXH
(OVH
PD[ELQUHQG PD[ELQUHQG
(QG,I
    
,I:RUNVKHHWV´'DWRVµ&HOOVXOWLPRDQDOL]DGRFRQWDGRU9DOXH
PLQELQUHQG7KHQ
PLQELQUHQG :RUNVKHHWV´'DWRVµ&HOOVXOWLPRDQDOL]DGR
FRQWDGRU9DOXH
(OVH
PLQELQUHQG PLQELQUHQG
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(QG,I
¶
1H[WFRQWDGRU
FRQWDGRU XOWLPRDQDOL]DGR
GHOWDUHQG PD[ELQUHQGPLQELQUHQGLQWHUYDORV
GHOWDSUHF PD[ELQSUHFPLQELQSUHFLQWHUYDORV
¶$FWXDOL]DODIXQFLyQGHGLVWULEXFLyQHQWXUQR
)RUFRQWDGRU XOWLPRDQDOL]DGR7RXOWLPRDQDOL]DGR
WDPYHQWDQD6WHS
E :RUNVKHHWV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&HOOVFRQWDGRU9DOXH
F :RUNVKHHWV´'DWRVµ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FRQWDGRU9DOXH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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